VOL. 29 NO. 7

CHEMOTHERAPY 733

Serratia marcescens © 7 » =T VMO E FORIEICOWT

B

B-% B T M

REZACK 3 JEA 0 A6 ) K B2 e

& ' =

= omofR

IR R B 5 1 A B 4 1572 9K ) 4

(FHFn 55 49 A 22 A%f)

1. HBENT Serratia marcescens © CH RtE®4 %)% L, FFk® MIC 15.6 pg/ml =% L,

BRI MIC 10, 000 pg/ml o it 4 # 1 L2z

2. RRIAECEIE LRI BIIC O\ T2 Servatia & FEOBIL T L, KIBEE X T

ML Lic < st

3. Serratia DB E, Wi L1z CH fitbktEix CH % & Lic\ Jotuc M 1 LT 4 HBme

EICHEE X his,

4. SEIER L1 Serratia © CH FEEICIZE N v ¥ L a2 v ARk~ v € b =7 4D

4iR7 v 2= Y ARHBANEDHTH » T

sRr—A~FrovD R, 77 AREBECERH
BOxdb, EARREOBIFER L, mfeER
RERIBBHOBEN P VA TCHEELETCEASL
SHBRO—2THBH, KAlcHTHHEEOHEAL
FESBRMT 5 L 25 THB, Pseudomonas BHEIC &
DREBERE O FTH? P—MBEBAKARE T 5
0.05% #, 36z 0.1% P THEFAELEOFE
B L HB,

HE, RARROERERFALL TR, 77 ABHERR
THHRBE, 777, ERERSIUCKBELLENS
Fohzah, tholfiEHEORKRACERTSLECA
AREVWH, BAOHBRAOERAECIME LS LE
zZbh3,

—7, HBACETZL5—20MBELLTRERR
BHTFohBb. HHEATEAK, BEKELTTKRLES
TUBEIh32, FRIATLHEFEANEAD L LN
LIERFBRER EOEMFENLBLE VT, HELOD
DOEELYELIY, TEELILDTHTEELAD S,
CoEORERLOBEANCHEBHER OSBRI OWVT
ORFLLIATVLIEY i, — R I7=FRTHS
IR —A~NFTSVESRBLIZAWD LubhTw 5,

EELIL, FEBESROBREYFENERLEL TH
FERERL, RERNEERTHE I/ P A FYIVD
AHEERLTVB, 78— ATy VIELHHEED
BEYIBREINBDILSRTH DM, Rl THREY
7 A~FUoVvREDIIENBRTHENEZADT

ERERHBMBETH 5, COMEOHBRD DI 7

A=Aty Y IEEYAIRL, BociB s -2
~NEFYOVORRRABYEART A LNBELV L EL
bht,

BT, TOHIBMEL T X Serratia mar-
cescens 7w —A~FrVHEEOHR, MEED
TER I LR ZOMEECH T 2RTETOWTRNL
TR OPVLWTRN B,

I. MH&IUHZE

L {EAZER
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Serratia marcescens IFO 3046
Escherichia coli IFO 3301
Proteus vulgaris IFO 3167

Pseudomonas aeruginosa IFO 3923
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+ 5,

CH 4,000 % # WL F o HMBETi2 CH i BHIB i
JWERB L L CHOMMOBROYENRUTH D, &
DS PBEITEFmIc BHIB i1 A& RBHAL,
I HIT 24 BERNET R, MHMOHFR LKL D, Thi
#1id t p-MBC (pseudo Minimal Bactericidal Con-
centration) & FRL T\ %,
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* MEE BB TOLE BN Servatia OBE 8x10%/
ml, KBEOBAET 7.5x10ml BETH %,

Table 1 Process of acquisition of CH-resistance
by Serratia marcescens

CHEMOTHERAPY

Dilution MIC Incubation time (day)V
unit | (ug/m) | N ‘ 3 1 5 5
100 | 10,000 I T R N
200 5,000 -_ * —_ Y +
400 | 2,500 - « b= * +
800 i 1,250 - * — * +
1,000 | 1,000 - * +
2, 000 500 - * +
4,000 250 - * +
8,000 125 - +
16, 000 62.5| — + ‘
32,000 31.3| — + |
64, 000 156 — | + !
128, 000 7.8 + |
256, 000 39| +
No CH 0 +

1) Time to acquire CH resistance.

2) * Higher CH concn. made precipitate with
BHIB, so CH-tolerated concn. was deter-
mined by p-MBC method. (See the methods)

+ : Growth observed, — : growth not observed.
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Serratia marcescans =D\ T R¥EM TRIEN Y
WILL :KiB% Table | 2. o AMD CH 25+
% MIC 2 19) 15. 6 pg/m] (64,000 MHMMIL) & W5E X
htco WM OIED 6B/ RIBR 128,000 DIKE
IHRRED CH LU AL L, A2
~3on B, 2L Te6 AM T MIC 10,000 ug/
ml (100 #Muetz), MR RIE 5, 000 ug/ml Dtk
Wrigohn, chw CH % &# L7\ BHIA #ifiic
Ak 37°C, 24 DMK % LT S. marcescens CH-200R
& L7,

AR, SR LSBT R TIL -
sl bhiledotze

RO Jjdi X, KBH, BEXEF IURKREZ-
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b0 AWM 5L, CH W3 H M2 Serratia nilk
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Fig.1 Diagram to show acquisition of CH-resis-
tance by Gram-negative rods
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Incubation time to soquireCH- resistance (day)

QO——0 Serratia marcescens
A A\ Proteus vulgaris

g (O Pseudomonas aeruginosa
@ —@ Escherichia coli
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Table 2 Stability of CH-resistance

Serratia Proteus Pseudomonas | Escherichia

marcescens vulgaris aeruginosa coli
MIC of prototroph (ug/ml) 15.6 B 3_13 1 15. 6- - 2—‘
Final tolerated concn. (ug/ml) 10, 000 2,500 2, 500 15.6
MIC of resistant strain(ug/ml) 2, 500 1, 250 1,250 2
Acquisition degree of CH resis- S
tance gree of LA resis 160 40 80 1
Stability of resistance (ug/ml) | F, 2,500 F, 1,250 F, 1,250 F, 2

F 2,500 F, 500 F, 500

F, 2,500 !

Fq 1,250

1 pg/ml (1, 024, 000 # MBE A7) 2 5 15.6pg/ml  MICRBTHDLEVS L THD, MEE,»LEEF:

(64,000 FMB(L) T TR T IO IAAREL,
CH k2 bd TR LI W EnBbn et

2. CH @tro&Eh

Serratia B L Tit, £o# CH 10,000 pg/ml TY,
4£FHT5 CH fiEl @ TELA, ThbLinto
X5z CH #&%F Lis\» BHIA §iFic RIS R%, 3
T MIC #8E+5 & Table2 D X 512785, THIEE
DR+ MIC #E#ko MIC TR L 7= & O ittt s
ELLTERTS L Serratia (2 EIZFHED 160 {207
HrEB L S & (RERE 2,500 pg/ml, Z%FKnR T
0.25%) iztch, BRANTH CH 0% HiRE 0.05% T
EETEBExEDHLLTV D,

IHEL - D iy, —EEE Lol i

7t BHIA QIHEc#kfIgE L7 Fy b FoizoWn T, £
h¥h o MIC ##E+5 KD X 5 1c CH Mtk
R ECHFEIR TV 5,

TECHRBEICOVTE, BARTLTHEHE
L4 MIC ' F, T, 1,250 pug/ml, F, C 500 pg/ml &
8 ) WHEA RSO AR R LTV 5o

—77, KB#EEL T, Wil &t
DL hTHEH, RAMEBELTR - LHRLL
64,000R 4 CH #&F L\ RIARKCBMTS L,
FrE btk MIC 1o EB 2 EnALM LT -1
SO LIZBELT, FHR LI 64,000 FHRELL
OKXBE R EGEET LT MIC #RETH LRABED
it R+ o &h b, KIBEO CH Mz, AHEH

Table 3 Effect of quaternary ammonium antiseptics on CH-resistant Serratia

Benzalkonium-Cl { Benzethonium-Cl
Dilution ug/ml 1 CH-100R CH-100R
unit * "
P | P —

| R | R | F Fe
1,000 1,000 - - — _ _ _
2,000 500 - - - _ _ _
5,000 200 - - - _ _ _

10, 000 100 - - - - - -

20, 000 50 - - - - - -

50, 000 20 - - - - + +
100, 000 10 + + + + + +
200, 000 5 + + + + + +
Control 0 + + + + + +
MIC (ug/ml) 20 \ 20 20 \ 20 50 ] 50
MIC to CH(#) 15.6 ( 2,500 | 2,500 ‘ 2,500 | 15.6 | 2,500

* P : Prototroph.

+ : Growth observed, — : growth not observed
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U Salmonella ‘= &+ % 6 Bikki= >\ T CH RitE 8%
JB, M=ZFBICBRTHEKL S ~ 8 EOBMIC X bRk
{L L, & <.z Serratia marcescens i 20 (X0 & LB HIC
X v 4y MIC 8pug/ml H 5 2,048 pug/ml ~, Ticb
LRHEBEE S LT 256 i mtRitkx /L, c 0
Lo vy 3 =y Ll CEREHE" Rt LY
Fva— Finll ZZRERRE L X Tl B,

SOl D EE L ORBER TILRINES OB R
Prixce HO8EERY (TATEDY, HEXv¥ra
=Y AT AEARBELEDLRILY o1, THIZA
U Serratia marcescens =\ xz &4 A HLE XD %
DLELND (PrRINGE HODOPEPIEEFE GBL 104 (= x4
LEELHEMELIEK No. 2% IFO 3046),

AELY XEBHBRO 7 5 LEEREOFIK S B
T AREFRAYESN FREBAOH LT,

—MIZ WMV MO B ED Lk, 2,
& <7 Pseudomonas cepacia y= 1% CH 1243 L A L%
TOL IR T B,

NIBME T LN 180 DL AR T e ot
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coccus mutans i CH ioxf LCRIE L BMIB L L v b
WE LB D,

Lol Serratia DL 5z CH i~ LTORLBBA
AR THS, 2 oRBLEREYRETHD L
IR LTHOIIDMBROMMZBLTHER
R METLLDTHL,

Bt LA LT, BOE MEORBY L DB
LT 20 {Lr CHEIRIMAEM AT D ORERYREL
PN, Fe © MIC 1,250 pg'ml (800 M M), F,,
LU Fpo T MIC 1,000 pug/ml (1,000 P MEX) £
SRR TED, BUMEL ELIZELHLTERETSH
HIERBRLTV D,

X512 CH ®g{bo 4 » = X% CH 0irMER
oL TLRMPTHE2, CH LERTHZicXy
MR L EX ORI REYN 16 D4 i F MY
FRDETE8MMOMYKE ML T 28K L LT
WEDTH-TEET S,
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IN VITRO ISOLATION OF CHLORHEXIDINE-RESISTANT STRAIN FROM
SERRATIA MARCESCENS AND ITS COUNTERMEASURE

Masaru Uyvepa, Akivo Miura*, Motoo Suisata and Taizo Hitosur*
Laboratory of Medicinal Microbiology, Faculty of Pharmaceutical
Sciences, Kumamoto University, Kumamoto 862, Japan

* Department of Pharmacy, School of Medicine, Kurume University

Serratia marcescens became resistant to chlorhexidine (abbrev. as CH) after three transfers in
vitro. Minimum inhibitory concentration of the CH-resistant strain was 10,000 ug/ml compared with
15.6 ug/ml of the parent strain.

CH-resistance such acquired was stable even after drug-free transfers.

Countermeasure against the CH-resistant strain was examined, and as a result the quaternary am-
monium antiseptics such as benzalkonium chloride and benzethonium chloride were effective for the
resistant strain and its filial strains.

In addition, Pseudomonas aeruginosa and Proteus vulgaris showed the same tendency to acquire

CH-resistance as Serratia marcescens. Escherichia coli, however, did not become resistant to chlor-
hexidine.



